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The invention concerns a roller or a reel spool for winding up a material web, especially 
of paper. 

In state-of-the-art spool designs, large roller diameters and bearings, which are positioned 
at large distances from each other, cause a significant bending of the reel spool core that 
causes a tendency for the ends to incline. This results in a shifting in the layers of the 
winding material, which causes shiners to develop. The higher marginal pressure in the 
paper layers creates a bending stress within the winding material, which in turn leads to 
shear stress between the paper layers that can cause relative shifting. The bending 
phenomenon thus constitutes the actual dimensioning criterion for such reel spools, 
which means that wall thickness and diameter, and consequently weight and cost of such 
a reel spool are determined by a relatively small marginal area. 

The design of a winding tube known from EP-B-0 500 515 includes a double-walled tube 
construction with two support bearings, which affects the bending line of the outer tube 
in such a way that the outer tube's edge is kept straight or its inclination is minimized. 
Likewise, a roller described in DE-B-22 1 1 892 is designed as a 2-body roller; in which 
design, the inner body is made up of a solid or massive roller core. Here, a straight 
external mantle tube surface is achieved by giving a conical shape to the core, onto which 
the tube is pressed as the load increases. At the edge, the tube may be supported 
hydraulically or pneumatically. 

Another type of elastic roll known from DE-S-23 16 746 for pressure treatment of 
winding material, envisages a multi-part roller tube / roller core design in which the tube 
consists of a thermoplastic material. A torsion-resistant but longitudinally movable 
support of the tube's marginal areas serves to compensate expansion at higher differential 
temperatures due to different coefficients of thermal expansion. In DE-A-197 29 907, a 
roller with a 2-body roller core design is described in which the center of the tube is 
supported by the core, and the wall thickness tapers off toward the edges. The objective 
here is not to compensate for the global bending of the roller core, but to attain the most 
constant possible curvature of the roller tube's bending line in order to achieve a 
spreading effect. 

From DE-A-37 03 563, a stretch roller or similar device for paper machine sheets is 
known featuring a double-walled roller design, in which the center of the fiber-reinforced 
plastic outer tube is supported by the inner metal tube. Here, too, the objective is to 
achieve a spreading effect, not compensation for the global bending of the inner tube. 



The objective of the present invention is to design an improved roller of the 
aforementioned type in which the global deflection of the roller body is compensated, at 
least partially, and the deflection of the roller surface line is reduced accordingly. 

This goal is achieved, according to the invention, by a roller for winding up a material 
web, especially of paper, with a base body and a web-contacting surface, which, in the 
area of the two roller ends, features a radial flexibility that is higher than in the center of 
the roller, due to a resilient layer, which is attached to segments of the contacting surface, 
or due to at least a resilient element, which is attached to the base body, for the purpose 
of compensating, at least in part, a deflection of the base body that occurs at maximum 
winding diameter. 

Due to this design, deflection of the material of the base body is reduced at least to an 
extent sufficient to prevent major marginal inclination even at lager winding diameters 
and wider bearing distances, at the same time avoiding the shifting of layers within the 
winding material that leads to the development of shiners. The compensation becomes 
effective in the surface area of the roller base body, attaining, in principle, a Winkler-type 
bedding. Since the reel spool's dimensions are no longer determined by its vertical 
deflection or marginal inclination, once the material parameters have been appropriately 
adjusted, weight is significantly reduced. The lower weight of the reel spool or roller also 
results in a correspondingly lower load on lifting and transporting devices. The additional 
cost is minimal. Reel spools already in use can simply be modified appropriately. There 
is no need to make new ones. Due to the weight reduction, it will not be necessary to 
adjust the lifting, transporting, and rotating machinery. 

The radial thickness of the layer or element, as viewed parallel to the roller axis, may 
vary. Alternatively or additionally, radial rigidity of the respective layer or elements, as 
viewed parallel to the roller axis, may also vary. 

In certain cases it is advantageous to include - preferably in the central area of the roller - 
at least one particularly rigid point of support in whose vicinity the radial flexibility of 
the circumferential surface contacting the web is accordingly lower than in the area of the 
two ends of the roller. 

For a useful and practical implementation, several, particular rigid points of support are 
envisaged, spaced from each other in an axial direction, and in whose vicinity the radial 
flexibility of the circumferential surface contacting the web is accordingly lower than in 
the area of the two ends of the roller. 

Preferably, at least one rigid point of support will be, at least partially, formed by the base 
body itself. 
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The circumferential surface contacting the web is an appropriate tube envelop ng the base 
body in particular a resilient tube, in which design the resilient layer, or the resilient 
element is positioned radially between the base body and the tube. The preferably 
esUient'tube'serves particularly the purpose of equalizing the surface of the roller or red 
spool It may be made, in particular, of metal or it could also be formed by a rubber 
coating or a similar. This tube would also have to be taken into account when 
deterring the dimensions of the resilient layer or of the resilient elements. Thus, in 
contrast to known roller types, this is not a supporting tube exposed to a bending load. 

In a preferred advantageous embodiment of the roller according to this invention a 
resilient layer is attached to the base body, at least in the area of the two ends of the 
STltacby, the layer features a constant radial rigidity over its entire axial length and 
ts General thickness increases toward each end of the roller. In this arrangement he 
4Ses of the resilient layer may increase toward each of the roller ends, essentially, 
proportionate to the inclination of the base body occurring at maximum winding 
dLmeter Preferably, the base body tapers off toward each of the roller ends, essentially, 
in proportion to the increasing thickness of the resilient layer. 

In this process, provided there is a compressible layer, a deformed marginal area of 
smaller diameter develops through surface compression of the resilient layer, resuting m 
a loosening of the innermost layers in the marginal areas of the roller or ^reel pool s 
lower area which, in turn, facilitates the escape of air. Radial tension, on the other hand, 
is lost. The goal must be to keep the diameter constant and not just to partially 
compensate the deflection. 

In particular, a rubber-elastic layer may be provisioned to serve as a resilient layer. 

The resilient layer may be formed by a particular non-homogenous layer of foamed 
material and/or honeycomb structure etc. 

In a useful and practical embodiment, the resilient, preferably rubber-elastic layer, which 
is provisioned at least in the area of the two roller ends, is placed between the base body 
and the resilient tube, which comprises a rubber coating or the like. 

According to another advantageous embodiment of the roller according to the invention, 
a resilient layer is attached to the base body, at least in the area of the two roler ends 
whereby the resilient layer features a constant thickness over its entire axial length and 
its radial'flexibility generally increases toward each end of the roller. 

The resilient layer may, therefore, possess over its axial length, a particularly variable 
E^oduhTs. In most cases, however, it should be simpler to provide discrete resilient 
elements such as discrete spring elements, for example. 
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Accordingly, another advantageous embodiment of the roller, according to the invention, 
comprises several resilient elements, serving the purpose of generating the higher 
flexibility of the web-contacting circumferential surface in the area of the two roller ends 
as compared with the central area of the roller; the distances between these elements are 
selected accordingly and/or their flexibility varies accordingly. In this design, the resilient 
elements may each be, at least partially, embodied as discrete spring elements. Rubber- 
elastic ring-shaped bodies and/or spring packets extending over the circumference of the 
base body may, for example, serve as discrete spring elements. 
The resilient elements may, at least partially, be pre-stressed. 

For the equalization of the web-contacting circumferential surface, again, preferably a 
resilient tube may be sleeved over. 

Since this saves weight, the base body is preferably designed as a hollow body. 

According to another advantageous embodiment of the roller, according to the invention, 
at least two, preferably symmetrical tension anchors are attached in the area of the 
resilient layer, which is at least partly attached to the base body, and/or at least in the 
area of the corresponding resilient element that is attached to the base body. The 
advantage here is that the deflection of the surface line of the roller is further reduced, 
due to the relations of forces and their distribution. Such tension anchors are well known 
to experts in the field and are already used in many practical applications. 

The tension anchors may be arranged, according to prevailing stress conditions, parallel 
and/or nearly parallel to the axis of the base body or intersecting diagonally and/or 
spirally relative to the base body. 

Furthermore, the tension anchors are advantageously braced at the roller's front side by 
means of at least two outer walls, whereby, the tension anchors may be braced 
diagonally or perpendicularly. 

For optimal functionality, the tension anchors are held in their radial position relative to 
the roller by at least one disc spacer. 

The invention is described in more detail below be means of embodiment examples with 
reference to the drawing. The figures show:. 

Fig. 1 a schematic, partially sectional representation of a roller for winding a material 
web with a resilient layer attached to the base body and with a point of support of 
higher rigidity envisaged in the central area of the roller; 

Fig. 2 a schematic, partially sectional representation of another roller embodiment with 
two separate points of support distanced from each other in an axial direction; 
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Fig. 3 a schematic, partially sectional representation of another roller embodiment with 
several resilient elements distanced from each other in axial direction; 

Fig. 4 a schematic, partially sectional representation of a possible roller base body 
embodiment whose cross-section reduces toward the ends; 

Fig. 5 a schematic, partially sectional representation of another roller embodiment with 
zones of varying rigidity; 

Fig. 6 a schematic, partially sectional partial representation of another roller 
embodiment with a resilient layer whose radial thickness increases toward the 
roller ends, and which is applied in the roller end area on the base body between it 
and a rubber coating; and 

Fig. 7 a typical representation of paper pressure over the length of the upper surface line 
of the roller or reel spool, along the roller, starting from the edge toward the 
middle of the reel spool, together with a typical representation of the vertical 
deflection of the reel spool's upper surface line. 

Figures 1 to 6 show different embodiments of roller 10 for winding up material web 12, 
which may particularly be a paper web. 

Roller 10 in each case features base body 14, which revolves e.g. on journals 16 
protruding into its ends. 

By virtue of resilient layer 18 applied at least on sections of base body 14 and/or at least 
one suitable resilient element 20 arranged on base body 14, envelope 22 contacting the 
winding material is more radially yielding/ less rigid nearer the two roller ends 24, 24', 
than in the middle of the roller, in order to at least partially compensate for the deflection 
of base body 14 when the winding material is thickest. 

The radial layer or element thickness and/or radial rigidity of the layer or elements may 
vary along the length of the roller. 

Fig. 1 shows, in schematic, a partial sectional representation of roller 10 with resilient 
layer 18 applied on base body 14 and a more rigid support point 26 provisioned in the 
mid-roller area in whose vicinity circumferential surface 22, contacted by the web, is, 
accordingly, less radially resilient than near the two roller ends 24, 24'. 

In this case, a particularly resilient tube 28, surrounding base body 14, constitutes 
circumferential surface 22, contacted by the web. Tube 28 is supported in the mid-roller 
area directly by more rigid support point 26. Resilient layer 18 is positioned in the 
remaining space between tube 28 and base body 14. 

As can be seen in Fig. 1, the global deflection of base body 14, at maximal winding 
material diameter, is at least partially compensated, resulting in an essentially horizontal 
surface line 30. 
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Likewise, in the embodiment sample shown in Fis 2 resilient laver 18 ;« a „ a ; a ■ j 
to be between a particularly resilient tube 30 and 1 bas bod 1 In hi ? ^ 

symbolically in dashed lines) attached in the area of resSt taver 18 IS r °, y 
leas, in sections on base body 14. Tension SetLtS * 

embodiment and prevailing stress conditions, parallel or neariy Se. ', Sta£?tfh£. 
body 14, or intersecting diagonally or spirally relative to base brl u i ™ f 

wmmmnm 

Likewise, in the embodiment shown in Fie 3 ba^ hnH., 14 „ • 

particularly resilient tuh* -n t +u S ' • y 14 1S a § mn enveloped by a 

tfSi STbcT fTSf C ' " Pa " iaI SeCti ° na ' re P resentati °" of a possible embodiment 
or roller base body 14 having a cross-section that tapers off toward its ends Th„« in ,„„ 

£Z2ZS* r CUlar SUPPOr, P ° im 25 be f0 ™ d again in wht v^ty tt 

ES^ttzsxzX'X"" material is a - n ta ^ 

On the sections of base body 14, which taper off toward the roller ends a resilient laver 

rfS 5 in° W \ in Schematic > a P artial sectional representation of another embodiment 
of roller 10 with sequential zones of different rigidity along the toU^ vmTZZ 

^oTzzr*™ 181 ofa resilient 4er - by si 
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In this embodiment, surface 30 contacting the winding material may consist directlv of 
the.sd.ent layer or the elastic elements. No resilient o^uter tube 

™n^n Sh T' in .? cher f tiC ' " Partkl S6Cti0nal ^Presentation of another embodiment of 
roller 10 with resilient layer 18 applied on base body 14 near the roller's ends In his 
case, resilient layer 18 is placed near each of the roller's ends between a ec^or of base 
body 14 tapering off toward the roller end, and a resilient outer tube 28 iX here by 
way of example by a rubber coat. e by 

Thus in this case at least near the two roller ends, resilient layer 18 may be anolied on 

is equally rigid radiaiiy ai1 ° ver its axiai ^ ^izi:t: n d 

t£^JL*Sf the radiaI thickness of res,lient layer 18 is ~ - - 

The roller may be closed off at both of its ends by a lid 32, one of which can be seen in 

example" 1 ' ^ ^ " ^ * deSi§ned &S & h ° ll0W bod y- 11 ^ be made °^teel, for 
Thus, according to one first variant, a resilient layer of constant rigidity (E-modulus) mav 

Sr^ob^ 

£S^ ase body ' wWch may be a metal tube ' for — ' - 

t t C p C °5 ng t0 a f cond variant, a resilient layer of constant thickness all oyer the length of 

roller s center toward the edge proportionally to the global deflection of the reel soool 
may be applied, while the base body may be cylindrical P ' 

In principle, a combination of the aforesaid variants is also possible, for example. 

Sedtl 0 ^ the , firSt Varian i iS in PartiCUlar P ° Ssible throu S h a rubber-elastic layer 
applied in the marginal zones within a rubber coat The material properties of this laver 
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of t^Tatf weh f f T°H nd / ariant W ° Uld ^ 3 Variab,e E " modu1 ^ over the width 
of the paper web if embodied as a material layer. A more easily implemented nossibifitv 

r arn^leTo^e^ 0 ^ ^ ^ ° r ^ ^^^4 2 
tor example, provide the necessary variability of bedding rigidity by varying the spaces 

and/0r bv v »e rigidity of the elements" In 2£ to aoMev 
equalization of the roller or reel spool surface, an outer tube may be pulled over the core 
(wall thickness 5 to 10 millimeters if made e.g. of metal, for example^Such an ou t rube 

Zl«T V 6 tak6n mt ° aCC ° Unt Wh6n Calculatin S the ^nsions of the spring 
ofT^ i i S ' !T Ver ' t0 bC 6qUated ^ the ^flection-stressed load-bearing tube! 

Iber 1; " l 0 ^ 3 u° nal SP0 ° 1S - The S P rin § e,ement * ^n be forced by 
rubbe r-ela tic ring-shaped bodies, for example, or be implemented as metTsnrine 

possS^ ar ° Und ^ P - st --g "hese elem^ts fanoTef 


Especially in connection with the aforementioned first variant of constant ri-iditv nr 
or established at least approximately as shown by the following example: aetermmed ' 

Mcl^™lT T f™ y " f^ 1 " ^ m ° deled aS a Oogenous layer (marginal 
thickness 20 mm, for example, thickness near the middle of the reel spool 5 mm for 
example, length about 3000 mm, for example) with an E-modulus of about 1 W 

1 an sVoTS A ° W HH Hmit ° f daStiCity ° f P ° lymer materials (E-oduTu/b^en 
l^and 500N/mm ). A rubber coating may serve as a protective layer for the resilient 

^t^SfSE ^ " thi \ CaSe ' " ^ ° f a ^ ^ overall ^flection of the 
rTten,?/'! Tu^ m the 6XCUrsion of the surface c °^ted by the winding 
matenal (rubber coat) between the margin and mid area has significantly decreasS Thf 

Smc^lfJt Ct[0 u I'!* ^ b ° dy r6SUltS > ° n the 0ne hand > from -edu 

the thickness of the wall of the inner body formed e.g. by a metal tube in the marshal 

area (corneal shape from e.g. 40 to e.g. 20 mm), and on the other hand fronf an 

srfe eX fromT a v he ri; ace r acted by the * 

• AS 15 eVldent , Fl S- 7 > only the sudden end of the resilient layer at this point 
causes a pressure peak here. An optimization of this transition is to be desired. 

t F o°be a Sot TL7f°l ° f ^ ^ b ° dy ' S gl ° bal d6fleCti0n ' itS contour w °uld have 
to be parabol c. It can also be seen that the material is a little too rigid at the assumed 

1 N mm and layer densities. This would have to be compensated by further thfckelf 

the layer in its marginal areas, or by an even lower E-modulus of the material * 

t'TsiLm lay'er U0WinS requirements would have to be met by the material of 

- it must be highly elastic, even after a 10 8 load changes, for example; 
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- little fulling/deformation work, even if greatly deformed in each rotation 

- temperature resistance up to the temperature generated by the deformation work- 

- inexpensive production and simple application onto the tube. 

If the qualities required for functionality cannot be found in one homogenous material a 
tot TTf t7 ma ' enal -. e S- «*> and cavities, or a foamed mS wood hte 


List QfDesig nations 

10 Roller, reel spool 

12 Material web, paper web 

14 Base body 

16 Journal 

18 Resilient layer 

18' Part of resilient layer 

20 Resilient element 

22 Circumferential surface contacted by the winding material 

24 Roller end 

24' Roller end 

26 Support point 

28 Tube 

30 Surface line 

32 Lid 

34 Tension anchor 

36 Outer wall 

3 8 Disc spacers 

d Radial thickness 
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File: PR11187US 

"Resilient Supported Reel Spool" 


Roller For Winding Up A Material Web 
Summary 

In a roller enveloping a base body for winding up a material web, particularly a paper 
web, the circumferential surface contacted by the winding material is, due to an 
appropriate resilient layer applied on at least sections of the base body and/or at least one 
appropriate resilient element placed on the base body, more radially resilient near the two 
roller ends than in the mid-roller area, in order to, at least partially, compensate for a 
deflection of the base body at maximum winding diameter. 
(Fig. 1) 
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Applicant: File: PR1 1 187 US 

Voith Paper Patent GmbH "Resilient Supported Reel spool" 

D-89510 Heidenheim/Brenz 

Roller For Winding Up A Material Web 
Claims 

1. Roller (10) for winding up material web (12), in particular a paper web, with base 
body (14) and circumferential surface (22) contacting the web, which, due to an 
appropriate resilient layer (18) applied to at least sections of base body (14) 
and/or to at least one appropriate resilient element (20) positioned on base body 
(14), is radially more resilient near the two roller ends (24, 24') than in the mid- 
roller area, in order to, at least partially, compensate for a deflection of base body 
(14) at maximum winding diameter. 

2. Roller of Claim 1, 
wherein 

the radial thickness of the layer or element over the length of the roller axis varies. 

3. Roller of Claim 1 or 2, 
wherein 

the radial rigidity of respective layer (18) or elements (20) varies over the length 
of the roller. 

4. Roller of one the preceding Claims, 
wherein 

at least one particularly rigid support point (26) is provided in the mid-roller area 
in whose vicinity circumferential surface (22) contacting the material web is, 
accordingly, radially less resilient than near the two roller ends. 

5. Roller of one of the preceding Claims, 
wherein 

several axially distanced particularly rigid support points (26) are provided in 
whose vicinity circumferential surface (22) contacting the material web is, 
accordingly, radially less resilient than near the two roller ends. 

6. Rollers or Claim 4 or 5, 
wherein 
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b a o^04 0 ) n itseif id SUPP ° rt P ° int (26) ' ^ l6aSt ^ Pait C ° nStitUteS P art of the ba *e 

Roller of one of the preceding Claims, 
wherein 

circumferential surface (22) contacting the material web comprises a particularly 
resilient tube (28) surrounding base body (14), and resilient layer (18) oTresS 
element (20) placed radially between base body (14) and tube (28). 

Roller of Claim 7, 
wherein 

resilient tube (28) comprises a rubber coating, or similar coating. 

Roller of one of the preceding Claims, 
wherein 

a resilient layer (18) of constant radial rigidity over its axial length and generally 
increasing in thickness (d) toward each of the two roller ends ifapplied at least 
near the two roller ends on base body (14). P 

Roller of Claim 9, 
wherein 

thickness (d) of resilient layer (18) increases toward each of the two roller ends at 
ISiSSss y '° Pr ° POrti0n t0 * e defleC,i ° n ° f baSe b0dy (14 » at 

Roller of Claims 9 or 10, 
wherein 

base body (14) is tapered toward each of the two roller ends at least 
approximately in proportion to resilient layer's (18) increasing thickness. 

Roller of one of the preceding Claims, 
wherein 

resilient layer is formed by rubber-elastic layer (18). i 

Roller of one of the preceding Claims, 
wherein 

resilient layer (18) is formed by a non-homogenous layer of foamed material 
and/or honeycomb structure. material 


Roller of one of the preceding Claims, 
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wherein 

a resilient, preferably rubber-elastic layer (18) provided at least near the two roller 
ends is positioned between base body (14) and resilient tube (28) which in 
particular, comprises a rubber coat or similar. 

Roller of one of the preceding Claims, 
wherein 

a resilient layer (18) of constant thickness (d) over its axial length and of 
generally increasing radial resilience toward each of the two roller ends is applied 
on base body (14), at least near the two roller ends. 

Roller of one of the preceding Claims, 
wherein 

several axially distanced resilient elements (20) are provided and their respective 
spacing _ is appropriately chosen and/or their respective resilience varies 
appropriately, in order to render circumferential^ surface (22) contacting the 
winding material comparatively more resilient near the roller ends than in the 
mid-roller area. 

Roller of one of the preceding Claims, 
wherein 

resilient elements (20) at least partially comprise one discrete spring element 
each. 

Roller of Claim 17, 
wherein 

resilient elements (20) at least partially comprise one rubber-elastic annual body 


Roller of Claim 17 or 18, 
wherein 

resilient elements (20), each at least partially comprise a spring packet extending 
over the base body's (14) circumference. 

Roller of one of the preceding Claims, 
wherein 

resilient elements (20) are at least partially pre-stressed. 

Roller of one of the preceding Claims, 
wherein 
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base body (14) is hollow. 

22. Roller of one of the preceding Claims, 
wherein 

at least two preferably symmetrically arranged tension anchors (34) are positioned 
on base body (14) in the area of resilient layer (18) applied at least on sections of 
base body (14) and/or at least on the corresponding resilient elements (20) 
arranged on base body (14). 

23. Roller of Claim 22, 
wherein 

tension anchors (34) are arranged parallel to the axis and/or approximately 
parallel to the axis of base body (14). 

24. Roller of Claim 22, 
wherein 

tension anchors (34) are arranged in traverse diagonal manner or spirally relative 
to base body (14). 

25. RollerofoneofClaims22to24, 
wherein 

tension anchors (34) are braced to the front of roller (10) by means of at least two 
outer walls (36). 

26. Roller of Claim 25, 
wherein 

tension anchors (34) are braced diagonally or in a rectangular manner. 

27. Roller of one of Claims 22 to 26, 
wherein 

tension anchors (34) are held in position in the radial direction of roller (10) by at 
least one spacer (38). 

Fig. 7 

Paper pressure (bars) 

(upper surface line of reel spool) 


Vertical deflection (mm) 


14 


(upper surface line of reel spool) 
Edge of reel spool Center of reel spool 


15 


